A Gram-stain-negative, rod-shaped, red-pigmented, aerobic bacterium, strain M2
The genus Hymenobacter was first described and established by Hirsch et al. [1] . This group, which belongs to the phylum Bacteroidetes, order Sphingobacteriales, family Cytophagaceae, contains aerobic, Gram-negative, rod-shaped, red-pigmented bacteria with a high DNA G+C content (55-65 mol%). The red pigments produced by Hymenobacter species belong to the carotenoid family, based on spectroscopic and structural characteristics [2] . The major quinone of this genus is menaquinone 7 (MK-7) and the major polar lipid is phosphatidylethanolamine. At the time of writing, about 48 species have been validly published for the genus of Hymenobacter (www.bacterio.net/). Some species were isolated from extreme environments, especially cold environments such as the Qinghai-Tibet Plateau [3] , Antarctic [4, 5] and Arctic [6] . These species showed various special properties such as radiation resistance [7] , UV resistance [8] and being psychrotrophic [9] .
A seawater sample was collected from the Mariana Trench [10 56 .219¢ N, 143 01.702¢ E; salinity 34.536 ‰ (w/v); temperature 4.794 C] at a depth of 1000 m in September 2016. Strain M2
T was isolated by the standard dilutionplating method on R2A agar (Difco) aerobically at 25 C for 7 days. The purification procedure was repeated three times. Strain M2
T could also grow in R2A broth at 25 C.
Strain M2
T was stored in R2A broth at À80 C supplemented with 15 % (v/v) glycerol. Colonies of strain M2 T were red, smooth, circular, convex and measured 1-2 mm in diameter after incubation at 25 C on R2A agar for 3 days. The taxonomic position of strain M2
T was identified by using a polyphasic approach.
The genomic DNA of strain M2
T was extracted using a genomic DNA extraction kit (Tiangen Biotech). The G+C content was measured using reverse-phase high-performance liquid chromatography [10] . The DNA G+C content of strain M2 T was 59.98 mol%, which is consistent with other species of the genus Hymenobacter (55-65 mol%). The 16S rRNA gene of strain M2
T was amplified using LA-Taq (TaKaRa) with primers 27F and 1492R [11] and cloned into the pMD 20-T Vector (TaKaRa) and sequenced by Tsingke, China. The almost-complete 16S rRNA gene sequence (1472 nt) was obtained and GenBank database searches showed that strain M2 T was related to the genus Hymenobacter. Reference 16S rRNA gene sequences were collected from the EzTaxon-e server (www.ezbiocloud.net/). Strain M2
T showed the highest 16S rRNA gene sequence similarities to Hymenobacter actinosclerus CCUG 39621 T (95.7 %) [7] , Hymenobacter tibetensis XTM003 T (95.6 %) [8] , Hymenobacter psychrotolerans Tibet-IIU11 T (95.2 %) [9] , Hymenobacter chitinivorans Txc1 (95.1 %) [12] , Hymenobacter swuensis DY53 T (95 %) [13] , Hymenobacter xinjiangensis X2-1g T (95 %) [14] and other species of the genus Hymenobacter (<95 %). The MEGA7 program [15] was used for the editing and reconstruction of a neighbour-joining tree [16] , a minimum-evolution tree [17] and a maximum-likelihood tree [18] . Bootstrap analysis was performed, using 1000 replications. As shown in the neighbour-joining (Fig. 1) , minimum-evolution (Fig. S1 , available in the online version of this article) and maximumlikelihood trees (Fig. S2) , strain M2 T clustered with the genus Hymenobacter.
The Gram reaction was investigated using the Gram Stain Kit (Solarbio) and observed by light microscopy (Nikon). Cell morphology was observed by transmission electron microscope (Hitachi). Motility was assessed by the hangingdrop method [19] . Oxidase and catalase activity were tested using oxidase strips (Hopebio) and bubble production in 3 % (v/v) H 2 O 2 , respectively. The requirement for oxygen was determined in an anaerobic system (Mitsubishi) on R2A agar at 25 C for 7 days. The temperature range for growth was measured on R2A agar after 7 days of incubation at 4, 10, 15, 20, 25, 30, 33, 37 and 40 C, and 14 days of incubation at 1 C. The pH range for growth was determined at pH 4-12 (in increments of 0.5 pH units) in R2A for 5 days, which was adjusted using 1 M HCl and 1 M NaOH respectively [20] . Salt tolerance was examined in R2A with 0-12 % (w/v) NaCl at 25 C [21] . Growth of strain M2 T on 2216E agar, nutrient agar, trypticase soy agar, Luria-Bertani agar and brain-heart infusion agar was tested at 25 C for 7 days. Biochemical tests were assayed as described by Smibert and Krieg [22] . These tests included nitrate reduction, H 2 S production, indole production, and esterase, gelatinase, casease, amylase and chitinase activities. Fermentation of sugars, decarboxylation of amino acids and utilization of malonate were determined using the bacterial biochemical identification tube (Hopebio). Other enzyme activities were determined using the API ZYM kit (bioM erieux) according to the manufacturer's instructions. Antibiotic resistances were measured using ATB G-CLSI (12) (bioM erieux). ATB medium was replaced by R2A because strain M2
T could not grow in ATB medium.
Cells of strain M2
T were Gram-negative, red-pigmented, strictly aerobic, rod-shaped and non-motile. The cells were approximately 0.6-1 µm wide and 1.2-2.2 µm long (Fig. S3) . The morphological, cultural, physiological and biochemical characteristics of strain M2
T are given in Table 1 . Strain M2
T was resistant to (mg l À1 ) cefazolin (2), aztreonam (4), cefixime (1), cefotaxime (1), ceftazidime (4) and tobramycin (4), but sensitive to ampicillin (8), amoxicillin (8) Cellular fatty acids of strain M2 T and three phylogenetically closest strains were determined from colonies grown on R2A agar plates at 25 C for 3 days. The prepared fatty acid methyl esters were analysed by gas chromatography (Agilent GC6850 6890) using a flame ionization detector according to the Sherlock Microbial Identification System (MIDI) [23] . Isoprenoid quinones of strain M2
T and H. actinosclerus sp. nov. CCUG 39621 T were extracted and analysed according to Collins [24] . Polar lipids of strain M2 T were determined using the two-dimensional thin-layer chromatography method as described by Kates [25] . The polyamines of strain M2 T were extracted as described by Busse and Auling [26] , and were analysed as described by Busse et al. [27] .
The results of cellular fatty acid analysis are shown in Table S1 . The fatty acid profile of strain M2 T , which included C 16 : 1 !5c (25.0 %), iso-C 15 : 0 (23.9 %), summed feature 3 (C 16 : 1 !6c and/or C 16 : 1 !7c, 20.4 %), anteiso-C 15 : 0 (7.5 %), summed feature 4 (iso-C 17 : 1 I and/or anteiso-C 17 : 1 B, 5.7 %), iso-C 17 : 0 3OH (4.7 %) and C 16 : 0 (4.2 %), was similar to the reference strains. However, the largest proportion of fatty acid in strain M2
T was C 16 : 1 !5c; for the reference strains it was iso-C 15 : 0 . The proportion of summed feature 4 in strain M2
T was 5.7 % and that of the other reference strains was greater than 10 %. iso-C 16 : 0 and summed feature 1 (iso-C 15 : 1 H/C 13 : 0 3OH) were not detected in strain M2
T , but they were found in the reference strains. The major isoprenoid quinone of strain M2
T was menaquinone 7 (MK-7). The polar lipid profile of strain M2
T contained phosphatidylethanolamine, two unknown aminophospholipids and three unidentified lipids (Fig. S4) T was in accord with other species of the genus Hymenobacter.
Based on the phenotypic, chemotaxonomic and phylogenetic results, strain M2
T represents a novel species of the genus Hymenobacter, for which the name Hymenobacter profundi is proposed.
DESCRIPTION OF HYMENOBACTER PROFUNDI SP. NOV.
Hymenobacter profundi (pro.fun¢di. L. gen. n. profundi of the depths of the sea, of the deep sea).
Cells are Gram-stain-negative, rod-shaped, red-pigmented, strictly aerobic and non-motile. Cells are approximately 1.2-2.2 µm long and 0.6-1 µm wide. Colonies on R2A agar are red, smooth, circular, convex and measured 1-2 mm in diameter after incubation at 25 C for 3 days. Growth occurs at the temperature range 4-33 C (optimum, 25 C), pH range 6-9 (optimum, 7) and with 0-4 % (w/v) (optimum, 1 %) NaCl concentrations. Strain M2 T can grow on nutrient agar, trypticase soy agar, Luria-Bertani agar and brain-heart infusion agar, but not on 2216E agar. Strain M2 T is positive for catalase, nitrate reduction, fermentation of lactose, glucose and melitose, lysine decarboxylase and utilization of malonate; negative for oxidase, H 2 S production, indole production, fermentation of mannose, ornithine decarboxylase, hydrolysis of Tween 20, Tween 60, Tween 80, gelatin, casein, starch and chitin. According to API ZYM tests, strain M2 T is positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-galactosidase, b-galactosidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase and a-mannosidase; negative for lipase (C14), trypsin, a-chymotrypsin, bglucuronidase and a-fucosidase. Strain M2
T is resistant to cefazolin, aztreonam, cefixime, cefotaxime, ceftazidime and tobramycin, but sensitive to ampicillin, amoxicillin+clavu-ulanic acid, ticarcillin, piperacillin, piperacillin+tazobactam, cephalothin, cefuroxime, cefoxitin, cefoxitin, cefoperazone +sulbact, cefepime, imipenem, meropenem, tetracycline, gentamicin, amikacin, nalidixic acid, ofloxacin, levofloxacin and ciprofloxacin. The major fatty acids (>1 %) are C 16 : 1 !5c, iso-C 15 : 0 , summed feature 3 (C 16 : 1 !6c and/or C 16 : 1 Growth at 
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